EE Zootaxa 3830 (1): 001-089 ISSN 1175-5326 (print edition)

WWW.mapress.com/zootaxa/ Monograph ZOOTAXA

Copyright © 2014 Magnolia Press ISSN 1175-5334 (online edition)

http://dx.doi.org/10.11646/zootaxa.3830.1.1
http://zoobank.org/urn:lsid:zoobank.org:pub:D 1B92849-3D00-4C27-809E-15A3B50ECF19

/ZO0TAXA

The bumblebees of North China (Apidae, Bombus Latreille)

JIANDONG AN", JIAXING HUANG', YOUQUAN SHAO? SHIWEN ZHANG’, BIAO WANG",
XINYU LIU?, JIE WU' & PAUL H. WILLIAMS"®’

'Key Laboratory for Insect-Pollinator Biology of the Ministry of Agriculture, Institute of Apiculture,
Chinese Academy of Agricultural Sciences, Beijing 100093, China.
*Institute of Horticulture, Shanxi Academy of Agricultural Sciences, Taiyuan 032031, China.
*Gansu Institute of Apiculture, Tianshui 741022, China.
'Ningxia Guyuan Apicultural Experiment Station, Guyuan 756000, China.
’Shaanxi Yulin Honeybees Breeding Center, Yulin 719000, China.
*Department of Life Sciences, The Natural History Museum, London SW7 5BD, UK.
"Corresponding author. E-mail: anjiandong@caas.cn; paw@nhm.ac.uk

£

Magnolia Press
Auckland, New Zealand

Accepted by C. Rasmussen: 24 March 2014, published: 8 Jul. 2014



JIANDONG AN, JTAXING HUANG, YOUQUAN SHAO, SHIWEN ZHANG, BIAO WANG, XINYU LIU,
JIE WU & PAUL H. WILLIAMS

The bumblebees of North China (Apidae, Bombus Latreille)

(Zootaxa 3830)

89 pp.; 30 cm.

8 Jul. 2014

ISBN 978-1-77557-439-2 (paperback)
ISBN 978-1-77557-440-8 (Online edition)

FIRST PUBLISHED IN 2014 BY
Magnolia Press

P.O. Box 41-383

Auckland 1346

New Zealand

e-mail: zootaxa@mapress.com

http://www.mapress.com/zootaxa/

© 2014 Magnolia Press

All rights reserved.

No part of this publication may be reproduced, stored, transmitted or disseminated, in any form, or by any
means, without prior written permission from the publisher, to whom all requests to reproduce copyright
material should be directed in writing.

This authorization does not extend to any other kind of copying, by any means, in any form, and for any purpose

other than private research use.

ISSN 1175-5326 (Print edition)
ISSN 1175-5334 (Online edition)

2 - Zootaxa 3830 (0) © 2014 Magnolia Press AN ET AL.



Table of contents

ADSITACE .« . oot e e 4
INtrodUCHION . . . oo e e e e e e e e 5
Material and methods . . ... ... e 7
RESUILS . . oo 8
Key to the species of the genus Bombus known from North China for females. .. ....... ... ... . ... ... ... . ... 11
Key to the species of the genus Bombus known from North China formales ........... ... ... .. ... .. .. . ... 16
Subgenus Mendacibombus SKOTIKOV . . . ..o 20
1. Bombus (Mendacibombus) convexus Wang .. ... ...t 20
2. Bombus (Mendacibombus) waltoni Cockerell . .. ... ... .. 21
Subgenus Subterraneobombus VO . . . .. oo 22
3. Bombus (Subterraneobombus) personatus Smith . ... ... .. 22
4. Bombus (Subterraneobombus) melanurus Lepeletier. . . ... ... ... 22
5. Bombus (Subterraneobombus) difficillimus SKorikov . .. ... . . . 23
6. Bombus (Subterraneobombus) amurensis RadosSzKowski .. ........ .. . e 24
7. Bombus (Subterraneobombus) subterraneus (LINNACUS) . ... ...ttt e e 25
8. Bombus (Subterraneobombus) distinguendus MOTaWitz . .. ... ... .. it e 25
Subgenus Megabombus Dalla TOITE . . . .. ...ttt e e e e e e e e e e 26
9. Bombus (Megabombus) trifasciatus SMith. .. .. ... . 26
10. Bombus (Megabombus) longipes FTI€SE . . . . .. oottt e e et e e e e 27
11. Bombus (Megabombus) ussurensis RadoszKowsKi . ... .. ... ... 28
12. Bombus (Megabombus) bicoloratus Smith. . ... ... .. . 29
13. Bombus (Megabombus) supremus MOTAWILZ . . .. ... ittt et e et e e 29
14. Bombus (Megabombus) religiosus (FTISON) . . . . ..ottt e e e e e e et 30
15. Bombus (Megabombus) czerskii SKOTIKOV . . . . .. oo e e e e 31
16. Bombus (Megabombus) sushkini (SKOrikov) s. L. . ... o 31
17. Bombus (Megabombus) consobrinus Dahlbom .. ... ... .. . . 31
18. Bombus (Megabombus) koreanus (SKOrikov). . . ... 33
Subgenus Thoracobombus Dalla TOITE . . . . . ... o e e e e e e 33
19. Bombus (Thoracobombus) laesus MOTAWILZ. . . .. ... oo 33
20. Bombus (Thoracobombus) filchnerae VOGL. . . . .. ... e e e e e 34
21. Bombus (Thoracobombus) muscorum (LINNACUS) . . ... ..ottt e e e et et 35
22. Bombus (Thoracobombus) anachoreta (SKOTIKOV) .. ... i e e e e e e 36
23. Bombus (Thoracobombus) opulentus Smith . . ... .. e 36
24. Bombus (Thoracobombus) deuteronymus SChulz ... ... ... . . 37
25. Bombus (Thoracobombus) humilis TIIIZET . ... .. .. e 38
26. Bombus (Thoracobombus) pascuorum (SCOPOLL) . . . . ..ot e e e e 39
27. Bombus (Thoracobombus) schrencki MOTaWitz . .. .. ... .. e e 40
28. Bombus (Thoracobombus) hedini Bischoff . . ... . . . . . . . . 40
29. Bombus (Thoracobombus) pseudobaicalensis VOZU . . .. ... . e e 41
30. Bombus (Thoracobombus) remotus (TKalCO) . . .. ... i e et et 42
31. Bombus (Thoracobombus) impetuosus Smith s. L. ... ... . 43
32. Bombus (Thoracobombus) exil (SKOTIKOV) . . .. .. o e e e e e 44
33. Bombus (Thoracobombus) tricornis RadoszKowski ... ... ... . e 44
34. Bombus (Thoracobombus) atripes SMith . .. .. .. 45
Subgenus Psithyrus Lepeletier . . .. .. ... 45
35. Bombus (Psithyrus) tibetanus (MOTAWILZ) . ... .. .. e e e e e 45
36. Bombus (Psithyrus) cornutus (FTISON) ... ... . e e e e e 46
37. Bombus (Psithyrus) turneri (Richards) . . ... ... 47
38. Bombus (Psithyrus) expolitus (Tkalcll) ... ... 47
39. Bombus (Psithyrus) chinensis (MOTAWITZ) . . ... ... it e e e e e e e 48
40. Bombus (Psithyrus) rupestris (Fabricius) . . . .. ... 48
41. Bombus (Psithyrus) bellardii (Gribodo) . . . ... ... 49
42. Bombus (Psithyrus) campestris (PANZEr) . .. .. ... .. 49
43. Bombus (Psithyrus) coreanus (YaSUMALSU) . .. ..ottt et ettt e e e e e e e et ettt 50
44. Bombus (Psithyrus) bohemicus S€idl . . . . ... . 51
45. Bombus (Psithyrus) barbutellus (Kirby) . .. ... o e e 51
46. Bombus (Psithyrus) skorikovi (POPOV) . . . oo 52
47. Bombus (Psithyrus) norvegicus (Sparre-Schneider) .. ... ... ... 52
48. Bombus (Psithyrus) sylvestris (LEpEIELier) . .. ... ... e 53
Subgenus Pyrobombus Dalla TOTTE . . . . .. ..o e e e e 54
49. Bombus (Pyrobombus) hypnorum (LINNACUS). . . . . ..ottt ettt e e et e ettt e et 54
50. Bombus (Pyrobombus) lemniscatus SKOrikOV . .. ... 54

NORTH CHINA BOMBUS Zootaxa 3830 (1) © 2014 Magnolia Press - 3



51. Bombus (Pyrobombus) lepidus SKOriKOV . .. .. 55

52. Bombus (Pyrobombus) infirmus (TkalcQ) ... ... ... 56
53. Bombus (Pyrobombus) picipes Richards. . . . .. ... .. 56
54. Bombus (Pyrobombus) infrequens (TKalcll) . . ... .. . e 57
55. Bombus (Pyrobombus) flavescens SMith . ... ... .. . 58
56. Bombus (Pyrobombus) modestus EVEISManN . .. ... ... ... 59
57. Bombus (Pyrobombus) wangae Williams et al. .. ... ... ... . . 59
Subgenus Bombus in the SIHCE SENSE . . . . . .. oottt ettt et e e e e e e e e 60
58. Bombus (Bombus) sporadicus Nylander. . . . .. ... 60
59. Bombus (Bombus) ignitus SMith. .. .. .. 61
60. Bombus (Bombus) longipennis FTIESE. . . . ... oot e e e 62
61. Bombus (Bombus) lucorum (LINNACUS) . . .. ..ttt ettt e e e e e e et et 63
62. Bombus (Bombus) lantschouensis VOZU . .. ... .ot e e e e e 63
63. Bombus (Bombus) minshanensis Bischoff . . .. .. . 64
64. Bombus (Bombus) patagiatus NyIander . . . ... ... . 65
65. Bombus (Bombus) cryptarum (Fabricius) . . ... ... 66
Subgenus Alpigenobombus SKOTIKOV . . . . .. e e 67
66. Bombus (Alpigenobombus) kashmirensis FTI€Se . ... .. ... e e e 67
67. Bombus (Alpigenobombus) validus FTIESE . . .. ... o e 68
68. Bombus (Alpigenobombus) grahami (FTiSON) . .. ... ... e e e e 69
69. Bombus (Alpigenobombus) breviceps Smith ... ... ... 69
Subgenus Melanobombus Dalla TOTTE . .. ... ... ettt e e e e e 70
70. Bombus (Melanobombus) festivus SMith . .. ... e 70
71. Bombus (Melanobombus) rufofasciatus Smith . .. ... 71
72. Bombus (Melanobombus) pyrosoma MOTAWILZ . . ... .. . e e 71
73. Bombus (Melanobombus) ladakhensis Richards . ... ... ... ... i e 73
74. Bombus (Melanobombus) keriensis MOTaAWIIZ . . . ... .. . e e 74
75. Bombus (Melanobombus) sichelii Radoszkowski. . .. .. .. . . 74
Subgenus Sibiricobombiis VOZL . . . ..o e 75
76. Bombus (Sibiricobombus) sibiricus (FabriCius) .. .. ... ... 75
77. Bombus (Sibiricobombus) asiaticus MOTAWILZ . . . .. ..o e e et e 76
DISCUSSION . . . .ottt e e e e e e e e 77
Species geographic and elevational distributions within North China . .. ... .. ... .. .. . . i 77
Species richness within North China. . . . ... ... e e e et e e 80
Species abundances within North China . .. ... ... . e e e e e 81
Forage plants within North China . . . . ... o e e e e e e e e 81
Conservation and utilization of the native bumblebee species in China . ......... .. ... ... . i 82
ACKNOWIEAZEMENLS . . . o . ettt e e e 83
Author ContribUtionS. . . ... ..o 83
REfEreNCES . ... 83
Abstract

Bumblebees are important pollinators for wild flowers and agricultural crops. North China is a region of varied geomor-
phology and vegetation, with plateaus, plains, mountains and deserts, and is part of the greatest hotspot of bumblebee di-
versity worldwide. We report on a field survey of the bumblebees of North China made between 2005-2012. A sample of
21,636 bumblebee specimens are assigned to 76 species. One older specimen held in London added one more species to
this list. Together, these 77 species represent 10 subgenera of the genus Bombus. Seven species are recorded from North
China for the first time: B. (St.) distinguendus, B. (Th.) anachoreta, B. (Th.) pseudobaicalensis, B. (Th.) exil, B. (Ps.) camp-
estris, B. (Pr.) infirmus and B. (Ag.) validus. We provide identification keys for both males and females, photographs of
the common colour patterns, and distribution maps for all species. We describe variation in local species richness and
abundance, and list the food plants used by bumblebees in North China. The most abundant 10 bumblebee species are: B.
(ML.) pyrosoma, B. (Bo.) lantschouensis, B. (Bo.) patagiatus, B. (St.) melanurus, B. (Sb.) sibiricus, B. (Bo.) ignitus, B. (Th.)
hedini, B. (Pr.) picipes, B. (Mg.) trifasciatus and B. (Mg.) longipes. Bumblebees are distributed widely within North Chi-
na, from low elevations near the edge of the North-China plain to high elevations at the edge of the east Qinghai-Tibetan
plateau (65—4011 m). The highest species richness is found in meadows of the high elevation east Qinghai-Tibetan plateau
and in forests of the Qilianshan mountains in southwestern Gansu. The 337 food plant species recorded here belong to 49
families, showing that bumblebees play an important role in interconnecting agricultural and natural ecosystems in North
China.

Key words: fauna, biogeography, distribution, richness, abundance, pollinator, food plants, key to species
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Europe for pollination of greenhouse crops since 1996 (especially for winter crops in northern China), even though
this species is not native (except in the far northwest of China). So far this species has not been found surviving in
the field in the east. But because China is the richest country for bumblebee species world-wide, and because
pollination by other native and possibly sensitive bumblebee species plays such a vital role in natural and
agricultural ecosystems, it would be unwise to see B. terrestris (even the native western bees) introduced into east
China. Measures regulating importation or the movement between regions of any bumblebee species in China
should be made in advance to prevent decline of native. Otherwise, devastating losses of native bees and reductions
in pollination services could occur in China. At the same time, conservation and utilization stragegies for native
bumblebees should be prioritized, in order to improve pollination for agricultural production and to maintainin
natural ecosystems.
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